where W is the width of the plate, and L is the length of the plate. This can also be written as the plate area divided by the perimeter. The Nusselt Number is calculated based on eq. 3
where Gr is the Grashof Number and Pr is the Prandtl Number. The Prandtl Number is calculated based on eq. 4
where ν is the kinematic viscosity of the air, and α is the thermal diffusivity of the air. The thermal diffusivity is calculated based on eq. 5
where k is the thermal conductivity, ρ is the density, and c p is the specific heat capacity of the air. The Grashof number is calculated based on eq. 6
where g is gravity, B is the coefficient of thermal expansion, T p is the temperature of the chip, and T a is the temperature of the air. The density of the air must be adjusted as well for the film temperature of air above the chip which is calculated based on eq. 7 and eq. 8
where T f is the temperature of the film and
where ρ ref is the reference density, and the temperatures are in Kelvin.
The constants used to calculate the heat transfer coefficient are shown in Table 1 . Using the constants in Table 1 , and the equations above a heat transfer coefficient of 8.7 W/m 2 C is calculated. As the temperature drops, the heat transfer coefficient goes down as well. Therefore, to account for the fact that there is likely some amount of air flow over the surface of the chip adding to the cooling rate, a set figure of 10 W/m 2 C for the heat transfer was used in the COMSOL simulations.
